A folate modified pH sensitive targeted polymeric micelle alleviated systemic toxicity of doxorubicin (DOX) in multi-drug resistant tumor bearing mice.
The purpose of this work was to demonstrate the advantages of a folate modified pH sensitive micelle system (HPPF) on reducing the systemic toxicity of antitumor drug doxorubicin (DOX) as well as increasing the antitumor efficacy on multi-drug resistant tumor. The micelle HPPF was fabricated by PHIS-PEG and Fol-PEG-PLA using dialysis method. Multi-drug resistant human breast-cancer cell (MCF-7Adr) was used to test the therapeutic effect of DOX loaded HPPF micelles (HPPF/DOX). Nude mice bearing MCF-7Adr tumor was used to evaluate the systemic toxicity of HPPF/DOX. The micelle HPPF was successfully prepared with good size uniformity and pH sensitivity. The in vitro experiments showed that HPPF significantly increased the intracellular level and cytotoxicity of DOX. The in vivo experiments demonstrated that HPPF had largely reduced the mortality and body weight loss, improved the animal status and decreased damages on heart and lung tissues comparing to free DOX. The HPPF/DOX could significantly increase the antitumor efficacy of DOX and largely alleviate the systemic side effects induced by high dose DOX in the treatment of multi-drug resistant tumor.